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RESPONSE UNDER 37 CFR 1:111 

Commissioner for Patents 
P. O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

In response to the Official Action of November 17, 2005, AppHciinfte r^pedftdly 
request that the r^ection be reconstdemd in light of the f6tlo\inh0 <K&ciiB6^ 

Before discussing the rejection over the prior art, AppRcanfis deenil^it^rCf^^tto ^t- 
forth what they consider to be their invention. 

The invention is a system for the producticm of plastic foam. .The system 
comprises: a disposable pressurized container containing a comp<Ks^orv^mprisff^, at 
least one polyisocyanate or poiyrsocyanate prepoiymer, at le«g^ <)|iii(B.<5^ 
reaction of an isocyanate group wi^ an OH group, at least <^ bidyrig ag^ emd dt 
least one foam stabilizer, wherein not later than one day after applk^on of piastic 
foam from the disposable pressurized container, the residue left in the f^surized 
container has a dtisocyanate monomer corrteni of less tt>an 5% by w^^,ibdsed on tile 
residual contents of the emptied container. The ^stem alsoieah indtil^ ^ 
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polyisocyanate or isocyanate prepolymer with a difsocyanate mpnorror jboriteilt 
than 3% by weljght based on the prepolymer, an NGO funclionatHty of 2 to and an 
NCO content of 8 to 30% by weight based on Ihe weight of th§ piiei3%rhef 
viscosity of 5 to 200 Pa s at 25*^0. 

The low content of diisocyanale monon^er In the container after the^fd^m ha3 
been expelled can be achieved as follows: 

1 . Using low dllsocyanate nwnomfer content prepofynfcr wft rmfet contain 
8-30% by weight NCO groups. 

2. Introducing a trimerization catalyst into the pressurized 
immediately before or after the contents are released from the contain 

3. Introducing an OH contatning compound into the pt^essur^^ed container 
immediately before or immediately after the contents are removed froirn *hd qontainer, 

4. Using a cyclotrimer wiiJi a low dfeocyanate content as ^6>iiepc%tn#. 

5. Using polymer MDI witii a low dSsocyanate contefnt saiisi;'thsii^ . 
The system of the Invention comprises a disposable pr^urizseKf coh 

containing a composition having an NCO content of from about 8 to 30% lliiyiftre^ighti at 
least one catalyst for the reaction of an isocyanate group vwth an OH group, at least 
one blowing agent and at least one foam s^tMzdt. 

The polyisocyanate or potyisocyanate prepdymer must t»ave an N<X) cobfelit of 
from about 8 to about 30% by weight based on the we^ht of Ihe-prepbl^^ the high 
NCO content Is required to pernnlt the foam composition to cui^Wi^^^-^/^iGafhe foam 
does not collapse before the cell wails are stabilized to the required exte^ support 
the foam, ; 

The container must also contain at least onei catalyst for the r^acS^ of the 
isocyanate group with an OH group. This is required to pertiwt the 
at a rate sufRclently rapid to stat>tlize the walls of the foam cells befd^ iHe fo;^ 
collapses. 

The system of the invention also requrfds tfte presenc© of a btewifig ageiiit to 
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form the foam when the contents of the conta&ier under pressure are r^feas^ 
The composition of the preserit invention nmist ateo conitaS^ a fc^^^^^^ 
which provides a foam with the required ciell size. 

All of the components must be present in the cdmposittonfor tt to effect 
function as a system for producing a foam. Other optionat insredfertts c^ar^ be 
incorporated in the composition but the polyisocyanate or jsocyanst)e^>re|50tym havir^ 
an NCO content of from about 8 to about 30% by weight of the pr^^i^yj*^ the-catatyst, 
blowing agent and foam stabilizer are criticail to the oomf^sttion. A^^^^^^l^s siat^if that 
the prior art cited by the Examiner neither teaches nor suggests ^jfiine^^ itlvfentSon. 

The claims stand rejected under 35 U.S.C. §103(a) as obvo^^ o^r f%u1^^^ (U.S. 
4,263,412) in view of Schmalstieg et al. (CA 2084698; herein alter Hdtisi ^^ 
and Minato et al. (U.S. 5,086,175). Appeflanfe re^ctfiiffy submit tf^tt^tiMer#(^ 
whether considered alone or in combination neither teatih rior suggi^^t^^^Mies^ 
invention. 

Pauls is related to the prior art disclosed by applicants. PaUt&^tft^ldses a 
systerii for dispensing one component pdyurethane foam from a containet in which the 
foaming components are separated by a flexibte mefmbrane from^^^ 
The device has the advantage that only a small amount of th€i fo^ir^^ag^ tS: 
required. The small amount of foaming agent permits seiectioh from a b(t^ 
foaming agents since certain useful foaming agents are sdutrfe to b^;^ ffmited extent 
in one component systems. Pauts represents the prior art cited by ai^pjit:^^ ; 

Pauls teaches that the components which react to fomi theisoc^yi^ ' 
component of the mixture are introduced into the container arki rie^^Sdrthei^ r(^ 
examples 1 to 27, column 7 lines 54, 55 and column 8 lines 25-29). A leed preyed 
method is to react the isocyanate fomning components in a ketUe and pSfCi< Itie reacion 
mixture from the Icettle into the container. As is known in the prior ait, sfrfee the ratio of 
NCO groups to OH gnDups is preferably from 4 to 6, the aiiroum of tHii ; 
diisocyanale monomer in the contents of the container Is high (^^nes^ by 
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weight of the isocyanate cornponert). 

The large amount df unreadted drisoq/anate monomer Wife dofrtei^ of til^ 
Pauls container presents no problem; since at coHJmn 7, fittes 61-65, Paub^ teaches: 

'The inner container (1 ), the spec^ shap^ Of ^4lkdi 
oompjete expoteibn of the foam&Me p^ep6tyIT^r1T>}x^^ e^^ihg 
isocyanate groups, const^ eiff^ bf atuminum dr a i^tfiei^ e;g., 
high pressure potyethelene.'^ (Emphasis added^t^ 

Appellants submit that since the Pauls device pernirts yiil^a^ 
expulsion of the foamable prepolymer mtxtbre containing dHscR^^yni^^^^i^^ firoiti 
the container, there is no incentive to reduce the coiriGtApf d^^tii^if&e^^ ri^oncM^ in 
the contents of the container to ease waste disposal. Sirtce Pauls tea^^hes thatfOie 
preferred method of filling the container is by reac^g the oorrtponertfe in liie container 
of the system or in a separate conteiiner then filling the system; v«t8ph itii^Qds produce 
a foaming compositidn v^th a high concentration of diisocyat^ ifndi^^^ 
submit that Pauls is not concerned vwth the high coho^tratioh <^ 
contents of the container since the contOTier is vlftuaHy empied due to its *inlque 
design and IftHe monomer or prepolyriier rerhamsln the cohtairier after t>^ foanvng 
composition is expelled. There is no concern with a hi^ mofK>mer ootlt^t in the 
foaming composition since irtile foaming conr^asition remains In fh^ ccfii^^ 

There is no suggestion in Pauls to use a low nionami^ content fosu^^ 
composition or a composition which has a low monomer conterit isili^ Itife systeari is 
used. In addition, there is no teaching that low diisocyanate rhonoirn^r content 
diisocyanates would provide a useful foam&ig resin. 

The deficiencies In the teaching of Pauls aire not curW*y cciN>tt^^ 
Canada and Minato et at. Canada arKl Minato et al. disdose bbcyall^ae^^ 
compositions having a low content of dii&ccyanate mptiromeris^^^^^ 

4 



PAGE 6f11 ' RCVD AT 3/14/2006 4:48:24 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-5i4 ' DNIS:273S300 ' CSID:61 02786549 ' DU ([nni-ss):0442 



Fax s6nt hy : 6ie278&549 



HENKEL PATENT DEPT. 



83-14-06 17:46 Pg: 7/11 



SN: 08/70,625 
Art Unit: 1711 

lacquers and adhesives. As set forth in the rcifereiiGes. Can^a and lM^rto et ai. f^rch 
that a prepolymer is prepared using an excess of the diteocy^ate trroriorner and the 
excess unreacted diisocyanate moaonier is removed from the reacfion mixture by a 
distillation process. The arnount of unreacted dHsocyanaie niortomer in the 
composition can be less than 0.1 % by weight of the compoSilkm i(see 
However, the composition with the tow content of unreached dfeocr/iihs^^ ^ ^cpeh^e 
to produce. One skilled in the art would have no incentive to include stkh an expensivie 
material in the formulation used in the container of Pauls. Tlie Pai4s dirrtainerpemiite 
virtually complete expulsion of the foamabfe prepotymer mbclure ailfd th^^fore ffe 
empty container does not present a disposal problem* 

The Canada reference is not pertinent to the present invenfti^: 11*8 Canada 
polyisocyanate is a solid material and would not produce an sfdequatefD;am=and could 
be dispensed from the container only with difficulty. The iso&y»taf& is^rdpdymer^c^ 
polymer must be a liquid material If the process of tfie present mverifioni is 1t> be 
operable. Appellants submit that the solid nature of the polyteocyariidttia c^Cot 
would discourage its use in the system of the inverrtton, TlWcofr^c^flKw^f Cialr^ 
specifically developed to be soluble in certain solvents to be usefut as a laoqiier or 
coating composition. 

Nowhere in the teachings of Canada and KAinato et al. is there any suggestion 
that the polyisocyanate would be useful in a foaming apprfic^ttkni. kfiiiriat 
cx)mposition was developed to be soluble in nonpotar soh^nts s«iiM 
formulations could be hriade. The composition Is parficutariy tiseful ih a^tws6 package 
coating system. Canada discloses solid polyisocyanates which are Mseful in lacquer 
fbmiulations. The polyisocyanates of Canada are generally dJssolvea in a sdtvfent: . 
Since it is preferred that the system of the present invention is a offe ciornp^^ 
and does not contain a solvent, Applicants submit that Canfada n^khertead^es nor 
sugg^t the present rnvientlon. 

As shown by the examples, the composition of Canada wouW not bte useful as a 

s 
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one shot foaming material due to its long drying time (13 hbur^j. In adc^on, since the 
prepolymers are solids, they would not be useful in the practice of the present 
invention. 

Appellants submit that as disclosed In Caihada and Mfriato et al, it ii& loiown in 
the art to prepare polyisocyanate containing composttlbns Wifti ^ }&^tcff^^ 
dilsocyanate monomer. However, these compositions are kribwrt fbr use in feoquers or 
adhesives. Lacquers and adhesives are relatively expensive mateffals which can afford 
the extra process steps in preparing the tew dHSOcyanat& mbrkMner male^. However, 
there would be no incentive for one skiHed lit the art to incfude tiie e:^pen^rve low 
dilsocyanate content material in a system for forming a foanted r^in ^xif^ 
container of Pauls from which virtually all of the coffrt6nts are e)q>^estf, to rfedtace the 
expense of disposing of the container. 

Appellants respectfulty submit that the rejection over the cembirtatlOT Paute In 
view of Canada and Miriato et al. is lmprc)per. To formulate a r^jek:^it icyi<SB^ 
combination of references there must be some suggestion m the reference to m^B 
the combination. As discussed above^ the only suggestion to cbrtrfrtne t^^ teacWf^S of 
the references is in the present application, CleaHly, one skilled in tbe^ 5^ inol be 
led to include a low dilsocyanate monomer content prepolymer in ^te tson^mer of 
Pauls, since the single component foamir^ mixture is virtuatfy cbpi^efely^ 
the container and the empty container wotild not presertt a dts^^o^ fifrsi^^ 
Appellants therefore submit that the rejection is improper and request tti^t It be 
reversed. 

Appellants have provided a novel and unobvtous system for fwxividing a plagtic 
foam. The system has a major unrecognized advantage in dfeposa^ *)f 'the 
container. Applicants submit that the prior art <^ by tt^e e>fiammer fwM'^ rtp 
teaching or suggestion of the system of the invertfioh. Pauls teaches fte knc^ systdrii 
for forming foams; Canada and Miriato etal disdoses low rticmomer cbntef^ rri^^ 
used for coatings and adhesives. There no suggeistion of inceinSve to cc^n^ibrrie the 

-.6 
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teachings of the references. 

The combination of Pauls with Canada and Minato et al. is tteftc^ in rtot 
teaching or suggesting that polymeric Isocyanates or pdynrierioiM<D| bei^ 
polyisocyanate in a one compof^nt pfolyurethane foam fomnlng s)^m: "R^^re is ho 
teaching or suggestion that polylsocyana*es and potymeric MDI aresuft^tefoariifiiia 
agents for one component foam systeins. 

In view of the above, appellants submit that the present inveriikai is neiaicer 
taught nor suggested by the connibindtion of Paute, Canada ami hffifi€rtd'^et ai. and 
request that the Examiner's rejection be revers^. 

Appellants aiso submit that use of a low dilsocyanat& mohomef ^^tent 
prepolymer is only one possible solution to the problem* provided by the sysfem of the 
present invention; 

Disposable containers for generating foam plastic aire ibibwini. Mowei^r, the 
prepolymers utilized in the known systenre were formed by rrtt^dr^ a lai^e^b^^ of the 
diisocyanate with OH tenninated diols in the container to forth a useftit pFe;»Jyhner. 
However, since the compositions require a large stofchiomeMc exb^ of the 
diisocyanate, the composifioris contain high coicentrations of unriesKfi^JlSsot^^ 
monomer The present invention provides a nrothbd for fonlii^ 
provides for residues with low mork>mer content in the presstWteS xsiSiilato^^ 
The container can be designed to introduce an Isocyanate cyctotrirner csftaJ^^ the 
oompositton Immediately before, during or after the contents have tieen rerhoved ffom 
the container or introducing a low molecular weight afcoho! into the cohJSner after the 
foam producing contents have been expelled form the oontainer, tn'niertzaticm osi^yst 
or the alcohol provide rBacttons whk*i rembvie the diiisocyandfeb rrtorto^ifer fr^ cbrtents 
of the container. 

Systems for producing foamed plastiGs firbm pressurized contaaftefS were well 
known at the time the present invention was made. However, the^sy^rrts were not 
concei^ned with resklual amounts of unreaiiGted ditecwiyandtes ih tt^e prre^ 

7 ' . 
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container. The systems all contained substantial amounts of -arireai^ d^^^ 
monomer tn the container or the container was desigfrred to expeJ si^d^ri^ 
entire contents of pressurized container so that tinere was iittte drfKJt dSscpc^^ 
monomer remaining in the pressurized container. 

In fomnulattng the rejection, the Examiner is completelyr i&norihg the propeirfi^ of 
the cured and uncured compositions containing rarge anwunts of c^titSj^n^^^r^^ 

As shown in Canada and Minato et ah, the prd|>QFties^c^^ 
composition is determined by the composition and even by Bii^ r^f^ttkkl by whidh the 
composition was prepared. Applicants subrnit that in the prior art, foaming cortijpa&iSons 
contained large amounts of unreacted difeocyahate mohomeirs; thei^ was no assurance 
that a composition which did not contain the unreacted dftsocyah^ nkJ^itrfher would 
provide a composition that provided a us^Koam product, there te^ B^rahcem the 
prior art that low diisocyanate monomer content material us^l sirigle 

component foams. 

Applicants submit that the large amounts of unreacted MDlirvihe Paute odriiposition 
(28%-33%) would be e)q3ected to produce a foam with sul>stantial^ cWfeierrt properties 
from a composrtioh which did not contain subs^tantial aniounts<>f untBski*^ dnsocyanate 
monomer. One skilled in the art would not know whether the ccmll>osife>iH of the preserit 
invention would produce useful foams. 

The rejectton appears to be based on the Examiners s|k»cuf^ri 8>dt €A prepdlyinief 
mixtures produce useful foams. This is a fafse speculia^n since it vtn^^ lie dear that the 
Canada fonnulation at least would not provide a useful fdam since fti& a^s^ r^t^ 
liquid and a solvent is required. 

The Minato et af. composition would not produce a useful foani^^iiiwe a solv^ is 
required. 

Applicants submit that a rejection based on a combinistiori of two r^^ 
cannot be used to fonn a foam with Pauls is unteiriabte and retftieart ^&t the rejection be 
reconsidered and withdrawn. 

8 
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